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FACTORS RELATED TO HE.ART DISEASE .ANONG OHIO FARHER&l~ 
An Epidemiological Analysis of Mortality Data 
Saad Z. Nagi~H~ 
SUIIJMARY 
This publication re~orts the findin6s of an epidemiolocical 
analysis of heart disease mortality data of rural Ohio. Preva-
lence rates of death by five types of heart disease were obtained 
.from the Dlvision of Vital Statistics of Ohio Department of Health. 
These types are: rheumatic heart diseases, arteriosclerotic 
including coronary heart dlseases, other de2enerative heart diseases, 
hypertensj_ve heart diseases and other diseases of the heart. Data 
descriptive of several demo:,raphic, occupational, sociolor:;ical and 
economic community characteristics ·pere obtained from otc.er second-
ary sources. 
The variables used to describe these characteristics are: 
social control, density of population, population stability, 
per cent of rural non-farm population, per cent employed in a6ricul-
ture of total population employed, farm operator level of livin:,, 
bne level of rural farm housing conveniences, median years of 
schooling completed by farm people of 25 years of age and over, 
-!~Supported in lJart by a ~rant from the Central Ohio Heart 
Association. 
-lH~Assistant Professor, Department of Agricultural Economics and 
Rural Sociology at the Ohio State University and the Ohio Agricul-
tural Experiment Station. 
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per cent of .farm operators Forking o.ff ~ 'e farm, per cent of .farm 
operators classified as tenants, average value o.r .farm, land and 
build..Lngs 1Jer .farm, average value o.f .farm _,roducts sold 9er farm, 
per cent of .farms classified as com111ercial, average size of .fcrmJ 
farm mechanization, average pounds o.f rhole milk sold per farm and 
the proportion of acreage used in intensive farming (fruits and 
ve3etables) to total cro1Jland harvested. 
The purpose of the analysis ;ras to clelineate variables that 
are associated 1r1ith the prevalence rates o.f death by diseases of 
the heart and to study the na·t.ure and degree of that association. 
T~1e 111ethods used in this analysis 11ere based upon three main 
steps: First: The rates o.l fatalities \Jere adjusted to a.:se. 
Second: The effect of the level of health services available in 
Ohio counties upon reporting diseases of the neart as causes of 
dealil1, 1 as determined. Thet effect pas found too small to intra-
dt~ce any si.;nificant bias in rest,lts o£ the analysis. Third: 
Ohio counties 1:ere ranked accordins to their age-adjusted rates o.r 
deat:1 by the different diseases of the heart, and also according 
to "Gheir scores on the demo3rapluc, occulJat.Lonal, sociological 
and economic dimensions. A ma t.ri:: of intercorrelations "t·Jas com-
~Jubed oetvee." all these variables including rates of dea~Gh by the 
different heart diseases. The rank difference correlation method 
1rras used. 
Tables including mortality rates specified by age, ~, race, 
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u1ari tal s1.,atus and place of re slcleDce are prese11ted. Cn.,de and ag,e-
adJustec: rural death rates by t.1e different t;;rpes of heart c~lsease 
for all 0'1io c01mties are also i 'corpora-ted in AppenCJj_~:es I and II. 
Several im_Jortant lJoi_,ts should lJe no ted. A:,e-adjusted rates ex-
hibi-Led a C'll'l'ereY1t pattern than that of crude rates. The associ-
ation betvee.,., a::se anc' heart disease l'atalit:.y rates is clear in lihe 
da t;a presented. Urban rates J:Jere consistently higher than the n1ral 
ones e::cept in the category of 11other diseases of the heart. 11 It 
shot1ld be noted also that 11arteriosclero tic l_ncluding coronary heart 
diseases" accounted for over t"tJo-thirc:s ol' total deaths by diseases 
of t_1e heart. 
Tne last caLegory of fi"ldi:,gs deals 11iti1 rest,lts of che corre-
lation analysis. Several variables s_10l'ecl sj_znificant correlations 
1'i th arteriosclerotic including coronary heart diseases and other 
C.e_senerative diseases of the hear-~. T110 vzr lables shov1ed significant 
correlations ui-th hyperter>sive ::eart diseases. ro si_s11iflcant 
correlations 'tJere found betueeL1 either rl1eumatic or other diseases 
of l:ihe heart and any of ~ 1e variables used in the analysis. 
Some e::::planations and hypotheses are a6_vanced as "Jossible in-0er-
_Jretations .Cor the results obtained. These interpretations are 
limited to arteriosclerotic and hj~ertensive diseases of the heart. 
Fll'~dings of this part of the a.o.alysis uere found consistently to 
su;>port the general hypothesis that links emotional stress and 
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arceriosclerotic heart disease. iLmotional stress nas measured here 
throv:.-:,h sociological and economic indicators. The assumption is 
that conditions o.C sociological and/or economic stresses are con-
c:ucive to eJ,;otj_onal a:r.d psychological stresses. Factors indicetive 
o.L social compleJ:ities and disol~e:,anization as well as tnose i-dica-
tive o.L lo1 income, ~1i2,n operational risks and inefficient opera-
tions uere found to be significantly associated 1 i th a3e-adjusted 
death rates by arteriosclerotic includi113 coronary heart diseases. 
It shovld be r1oted that correlation coefficients in themselves 
do not establish causal relationships. Interpretations suggested 
in this publication linking heart disease to emotional and psycho-
lo~ical stresses are advanced only as hypotheses that need fvrti1er 
inve sti~ation under more rigorously con trolled e:, .. perimental con-
ditions. 
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IIJTRODUCTION 
The prominence or he~rt disease as a cause of illness and 
fatalities in the Uni tee~ SLates is clear and. impressive. In recent 
morbidit~' surveys, heart disease ranlced seco~1d only to mental dis-
orders as a cause of chronic illness.1 Vital statistics re.;Jorts of 
the United Sea ues as 1eell as those of the individual states shou 
that diseeses of the heart 1ave bee_1 consistently occupying first 
place among causes of death over tl1e last fe1T decades. Knowledge 
of tihe causal factors of a disease is necessary for accurate diag-
nosis as vJell as effective prevention and treatment. 
There are two major and complementary methods o.f approach to 
the searcJ.1 .for causal explanations of a d-Lsease. First, is an 
epide111iological approach, i.e., the study of the distribution or a 
disease among certain po~ulations including the conditions under 
uhich the disease thrives or is inhibited. Essentially, this is an 
Special acknov1ledgment is due to the personnel of the Division 
of Vi tal Stf'tistics o.f the Ohio De~Jartwent of Health, especially 
Dr. E. Coul-Ler, Dr. n. Guy and Ilrs. E. Everett for their valuable 
help and cooperation. Aclmowledgment is also due to Dr. 1 • H. 
Andreus and Dr. E. F. Baumer of the Department of Agricultural Eco-
nomics and Rural Sociolo2y and to Dr. c. T. Jonassen of the Depart-
ment ~f Sociology for their helpful suz3estions aDd making their 
data available. 
1 See for example Commission on Chronic illness, Chronic _]~11-
ness in a Large Citv: The Baltimore St1.1dY, Harvard 1Jn1versity 
Press, Cambridge, Mass., 1957, pp. 73-103. 
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ecological approach to the study of disease. 2 The purpose of svudies 
on tM.s level is to delineate fact.ors associated with the disease 
and ~rovide 3uiding hypotheses for e~~erimental research and preven-
tive programs. Second, is an eJ~er~mental approach, the purpose of 
rhich is to establj sh tbe ca1.1sal explanatio11s of the disease, through 
more rigorous control over the factors involved. 
This re_Jort deals 11ith .findings of an e ... )idemiological analy-
sis of heart disease mortality data. This analysis 11as done as a 
part of a research project conducted by the Ohio Agricultural E::;:-
fJer.Llilent Station. 3 The purpose of the analysis iJas to identify 
.factors tha-t, are associated ivith the :9revalence rates of death by 
certain diseases of the necr t, among rural-farm residents of Ohio 
and to determine the nature and degree of that association.4 Sev-
eral demo3raphic, occupational, economic and sociolo~ical variables 
vrere used in this study. 
SOURCES OF DATA 
This analysis utilized two categories of data obtained from 
secondary sources. The first category is that of mortality by 
2J. n. Paul, 11Epidemiology 11 in D. E. Green and ~ • E. ~Cnox, 
5lesearch in Medical Science, N. Y., Hacmillan, 1950, p. 53. 
3The project is concerned vli th the study of 11The Sociological 
and Social-Phychological Factors Related to the Etiology of, and 
Adjustment to, Heart Disease Among Ohio Farmers." The project is 
supported by a grant from the Cen·cral Ohio Heart Association, 
Columbus, Ohio. 
4The term 11rural 11 is used here to refer to what is called 
"county health jurisdictions, 11 i.e., places of less than 5,000 
population. Data are also available for total counties and for 
bhe urban parts of the counties, i.e., places of 5JOOO population 
and over. 
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heart diseases. The second category of data is constituted of 
those relating to demographic, occupational, economic and socio-
logical characteristics used in phe analysis. Descriptions of 
t'1ese data and their sm.1rces are presented in the following para-
graphs. 
Heart Disease jJortality Data 
llortali ty data are collected by health depar t1.1ents by means of 
death certificates. T1.1ese cert.i.L1cates _)rovide information about 
causes of deat.1 as 1:rell as other cletnocrapGic characteristics of 
c~eceased individuals.5 Causes of cleat~1 are coded according to an 
international method used by 1:ember nat.i.ons or the 1.orld Health 
Organization. 6 In cases vJhere more than one disease existed, it 
-;;ras a:::,reed u_?on to re ... )ort the underlying cause of death 1rhich 'tras 
defined as: 
The disease or injurJr iJhich initiated the train of 
morbid events leading cirectly to death> • • • symptoms 
or modes of dying • • • are not considered to be causes 
for statistical purposes.? 
5Reports abot't death rates from t1.e different causes analyzed 
by demographic characteristics are issued periodically by Vital 
Statistics Division of Health Departments. 
6see World Health Or~anization, 11anual of the International 
Statj_st:..cal Classification of Diseases, Injuries and Causes of 
Death, Vols. I & II, S~:th Revision Adapted 1948. w. H. 0. Geneva~ 
Switzerland. 
7 Ibg.' p. 345. 
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Data about heart disease morLality in Ohio 1;ere provided by 
the Division of Vi tal Sktis Gics o.L the Ohio Departme11t of Health. 
These data vere obtained in the form of crude death rates .for the 
Ioll01 ing diseases of tr1e heart. 8 
l. Rheumatic heart diseases . . . . . . 
2. Arteriosclerotic heart diseases in-
3. 
4. 
5. 
6. 
eluding coronary diseases and an;:sina 
pectoris . Cl • • • • • • • • • • • • 
Other degenerative heart diseases 
Hypertensive heart diseases D • • • 
Other diseases of the heart . . 
Total • • 
. . (410-416) 
(420) 
(421-422) 
(~L~0-443) 
(430-434) 
(~10-4~.3) 
Data t1sed in the analysis rere those of 1956. Ranlcs of Ohio 
counties on rural death rates fro111 heart disease (410-L~L,3) in 1956 
1Jere correlated lf'ith their ranl:s on the average rates of 1955, 56 
and 57. A correlation coei'.Licient of • 91 i'ras obtained. In view 
o.r this high correlation and the fact that the analysis is based 
upon ranl: order correla t.ions, rates of 1956 1Tere considered as rep-
resentative of the average rates for t.11e _Jeriod of 1955 to 1957. 
Dat!::_ Relating to 0-c,her Var~ables 
A number of other variables ·were used in the analysis vi th the 
ptlr:_Jose of identifying those associated uit.h heart disease mortality, 
8 
Ibid., pp. 132-139. Figures refer to code numbers of diseases 
mentioiled.:" 
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and determining the direction and degree of that association. These 
variables represent certain det,1ographic, occupational and socio.-
ecoDomic characteristics of Ol1io counties. The l'olloving is a list-
ing and a brief description of the variables used as uell as the 
sovrces from which data Fere obtained. In order to maintain consecu-
tive numbers for all variables 5.nclt1ded in Lihe analysis, and siJ.1Ce 
the dil'.C'erent cate3ories of J.1ear·(; c~i-sease occt'PY the first six 
numbers, the listing of other variables 1 ill start by number seven: 
7. Social Control: This is a combined index based l'pon the 
reversed ranks of Ohio counties on criu1e and delinQuency rates. 
Thus, counties with the louest crime and delinquency rates become 
hj_._,hest in scores on social control. Figures used are of 1950. 
8. Density of Population: This is :measured by the number of 
peoJle per square mile. Fi0ures used are of 1950. 
9. Population Stability: This is a combined incle::~ based 
u.Jon the ranl.cs of Ohio counties on (a) per cent of d"tiTelling units 
mmer occupied in 1950, and the reversed ranks on (b) per cent of 
houses constructed s:Lnce 1940, and (c) per cent of population living 
in another county in 1949. 
Ranks of Ohio cot,nties on t:1e tllree above mentioned variables 
were obtained from: Christen T. Jonassen, T11e Measurement of Com-
~mity Dimei'1sions and Predictive Inclicef!.§i,.,nificant for ~cluc_~ional 
~dministrators, Center for Educ&tional Administration, College of 
Education, The Ohio State University, 1956. 
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10. Per Cent of ntnal l'Ton-F8n1 Po"Julation: Figures used are 
._,_,ose of 19)0 based t\JOn the 19L10 cel1Sl1S de.Lini tion of nurban. n9 
11. Per Cent ~mployed ln A~,ricul ture o.L Total PopulaLioD :Cmployoc: 
llales and .Lemales are i_,~clvded in Lhese .Li[>ures. Data 1.1sed are those 
of 19)0. 
12. Far1n O;_Jerac.or Level of Llvi11g:10 This is a cowbined l1-dex 
based 1.1)011 (a) percenua-::,e o..L ..Larms ·pj_..,r:. electrlcJ_ty, (b) percenua~e 
o.r farms 11i"Gh t.elepho11es, (c) ;Jercenta::,e o..L farn1s 1Jith automobiles, 
and (d) average value of Jroducts sold or traded in the year }ro-
ceediD~ the census (adjusted for ch8[12;es in purchasing power of the 
..Larn,ert s dollar). Fi~ures used are o.L 19)L~. 
13. 'i'lle Level of Hvral Farw Housi11g Co_we11iences: This is a 
combined inoex based vpon percent.ae;e o.f duellin3s vith (a) flush toilet, 
private bath and running 1 a ter, (b) electric lie;ht J (c) ce 1 Lral he a v-
ine, and (d) mechanical refrigerator. Figures used are of 19)0. 
14. 1 edian Years of Schoolj ng Co1rpleted b~ Farm People, o..L 2) 
Years o.r A~e and Over: Figures vsed are of 19)0 and based upon the 
19)0 Census definition of nurban. 11 
9 See U. S. Department o.f Com111erce, Boreau of the Censt's, 19)0 
United States Census of Population, P-B 35 United SLates ~rincing 
li11CO; FP. --:LV:: v 1.-
10N. J. Hagood, G. K. Bo11les and R. n. uo1.mt, Farm-Operator 
Level-of-Living Inde.."<Ces: For Covnties of the United States 1945, 
1950 and 1954. Statistical Bulletin ITo. 204. A~ricultural liarl:etin~ 
Service, U. S. D. A., March, 19)7. 
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15. Per Cellt of Farm Operators Uorking Off the Farm: These 
.figures include all .farm operators 1Jorking off the farm regardless 
of the len~th of time they spend in off-.farm 1ork. F~gures used 
are of 1954. 
16. Per Cent of Fan11 Oper<:>tors Clasdfie:i as Tenants: Figures 
used are of 1954. 
17. Averaee Value o.r Farm, Land and Buildings Per Farm: Fig-
ures used are of 1950. 
10. Average Value of Farm Pro~ucts Sold Per Farm: Figures 
used are of 1950. 
19. Per Ce.rt of Farms Classi_fj_ed as Commercial: Farms are 
3enerally classified as connnercial uhen farm products sold amount 
to the value of .1, 200 or more. Figures used are of 1950. 
20. Avera~e Size of Farm: £i3ures used are of 1950. 
21. Farm Eechanization: Tl1is variable is measured by a com-
bined ind~r based upon (a) number of tractors per 1,000 acres crop-
land harvested, (b) number of trucks per 1,000 acres cropland 
harvested, (c) number of dollars spent for gas, fuel, oil per 10 
acres cropland harvested, and (d) number of dollars spent for elec-
tricity per month )er 100 acres cropland harvested. Figures used 
are of 1950. 
Ranks of Ohio counties on the last tuelve variables, Nos. 10 
to 21 1:2ere obtained from: Hade H. Andrews a:nd Lorenzo H. SnOl-1, 
12 
ComparatJ.ve Population, ll.grl_cvl tural and Jt,c'lJstrJ.al Ja ua for Ohlo 
Cmmbies, 1940-1950, 1au1eograph, AD 248, Olno A~rlcul"ut'ral Experi-
rne1, u Station, 1 oos uer, OhJ.o. llaL11cs based 1..11J0n nore recenu fJ<?,Ures 
uhan c.hose of 1950 uere obtaJ.11ecJ .f1 om t1 npubllshecl u1aterial by \,. 
22. Jl.ver a~e Pounds o.f ' hole I1ilk Sold Per Farm: FJ-::ure s 
used represenc. an ave.ca2,e o.r ut10Se of 1949 af1d 1954. Figures o.L 
19L'9 11ere obtained from: I:lmer li'. Dauu1er and R. 8. Pollcck, 
Shifts in l1ilk and Cream Production in Ohio, Research Circular 24, 
Ohio A:::,ricul tural ExperJ.ment Station, February, 195L~. Figures of 
1954 11ere ob c.ained from unpublJ.shed material by E. F. Baumer. 
23. Intensive Farming: Th~s is a ratio of the amount of 
land used in crops requlring intensive farm operations, to the 
amoun"u of cropland harvested J.n the county •11 Data used are of 
1950. 
To'ual Acreage occupied by these crops uere obtained from: 
1rJade H. Andrews and Saad z. Nagi, I1i~rant Ar:,rJ.culLural Labor in 
Ohio, Research Bvlletin 780, Ohio Agricultural Experiment Station, 
September, 1956. Data on toMl cropland harvested uere obtained 
from 11BuremJ of the Census, 11 U. S. Department of Agriculture, 195 0 
United StaLes Census of AgrJ.culture, Ohio, Vol. 1, Part 3. 
11 
Crops designated as requiring intensive farm operations 
include: potatoes, st,gar beets, vegetables, fruits, nuts, grapes 
and berries. 
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METHOD OF MTJILYSIS 
Heart disease mor l:iality raLes, lilce death rates o.r other 
diseases, are tabulated by the Division of Vital Statistics indi-
vidually for places vJith populations of 5,000 and over, Rates for 
the balance of each county, i.e., open country and places of less 
than 5,000 population, are combined and reported as "General Health 
J·Llrisdictions. 11 This analysis is concerned primarily uith rates of 
the gcncrru. health jurisdictions 1 hich iJill be referred to as 11rure1_ 
rates. 11 The plan of analysis is organized around the following 
steps: 
1. Adjust~ng Rates to Age: 
Since most types of heart disease are highly associated with 
age, crude death rates obtained from Vital Statistics records were 
adjusted to age in order to obtain standarized rates. Age-adjusted 
rates 1rere obtained by tne direct method using the 1950 population 
of continental United States as a standard.12 
2. Determining the Effect of the Level of Health Facilities: 
It is a 1v.idely accepted notion that the accuracy of diagnosing 
and reporting diseases of the heart as causes of death, is ~nfluenced 
by the level of health facilities available.13 This step in the 
12 M. J. Hagood, Statistics for Sociologists, Henry Holt and 
Company, New York, 1947, pp. ~22-~47. 
13E. A. Lew, 11Some Implications of Nortality Statistics Relating 
to Coronary Artery Disease," Journal Chron, Dis. 6, 3: 192-209, 
September, 1957. 
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analysis 1JaS designed to test this hy9ot.hesis and determine the nature 
and degree of that influence. An inde:: measuring the level of health 
services available in Ohio counties uas computed.lL. Index scores 
of the counties 1,;rere correlated 11i th their a2,e-adjusted death rates 
by the different types of heart disease.15 
J. Neasurin~ the Association Betueen Heart Diseases' Death Rates 
and the Other Variables: 
The 08 counties of Ohio 1rere ranked on their rural age-adjusted 
death rates by the clii'.Lerent types of heart diseases, and also accord-
ing to t~1e demographic, occupational, economic and sociological vari-
ables included in the analysis. A matri=: of intercorrelations for 
all the variables uas computed, using the method of rank difference. 
Correlations of the different ty1)es of heart disease -vlith their 
total (410-443) ·vrere not computed, since such correlations are ex-
pected to yield spurious results. 
FIPDilTGS 
Three groups of findings are presented in this report. 
First of there grcups includes prGvalence rates of death by 
different types of heart disease in Ohio. The second group of 
14 
S. z. Nagi and A. VJ. Orcutt, 11An Index of Health Services for 
Ohio Counties, 11 a report in progress. This index is based upon five 
aspects of health services: the proportions of physicians, dentists, 
nurses to a certain base of population, the percentage of hospital 
needs met and the per capita health appropriations. 
15 
The method used is that of rank difference correlation. 
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findings deals vJith the relationship bet1iJeen the levels of health 
services and the reported heart diseases' death rates. The third 
and final group of findings deals 1rith the relationship of certain 
socio-economic, environmental and occupational factors ·t.o the pre-
valence rates of mortality by the important diseases of the heart. 
Prevalence Rates of Ivlortality by Heart Disease 
Before focusing the attention upon heart disease fatality 
rates in rural Ohio it is ielt advantageous to give a brief descrip-
tion of these rates in the state as a uhole. This description 
includes a discussion of specific rates by age, sex, race, marital 
status and ~lace of residence. 
Crude rates of mortality by diseases of the heart (410-443) 
for the state -vrere found to range from a high of 571.73 per 100,000 
population in Broun County, to a lo1r of 232.08 in Greene County. 
The average rate for the state was 369.24 per 100,000 population. 
1Jhen adjusted to age, these rates e::hibited a somewhat different 
pattern. Age-adjusted rates for the same diseases of the heart 
(410-4L3) ranged from 437.86 in Jefferson Countjr to 222.86 in Paulding 
County. The average rate for the state uas 342.88 per 100,000 popu-
lation. 
Age-Specific Mortality Rates 
lJiortality rates by the different types of heart diseases speci-
fied by age groups are presented in Table 1, which shows the high 
degree of association between age and death by diseases of the heart. 
Rates of fatalities by these diseases increase considerably after 
the age of 25 and accelerate rapidly after the age of 45. 
l6 
Table 1. Heart Disease Death Rates by Age Groups 
(:Rates are per 100.,00 population) 
Arteria- Hyperten-
Age Bheumatic H.D. sclerotic* sive H.D. other H.D. Total 
(]roup {4lo-U6) H.D.(420) (440-443) (421-434) (410-443) 
Under 1 .52 2.60 3.ll 
- -
l-4 1.29 1.29 
- - -
s -14 .29 .07 .36 .13 
-
15-24 2.31 .64 .16 1.27 4.38 
25-44 7.27 'Z/.71 3.54 3.12 42.24 
b5- 64 26 • .31 .349.81 51.26 35.11 463.10 
65 & over 48.01 2003.86 379.12 456.82 2887 .so 
All ages 12.hl 261.24 45.76 49.83 ,369.24 
*Including Coronary Heart Disease and Angina Pectoris. 
Sex-Race-Specitic Mortality Rates 
!able 2 shows the crude and age-adjusted death rates by diseases 
of the heart specified by sex and race. It should be pointed out that 
total rates of death by diseases ot the heart (ltJ.0..443)., were higher 
for males than .females. Crude rates for non-whites are either close to~ 
or considerably. lower than those of whites except in the case of hyper-
tensive heart disease. However~ age-adjusted rates for non-whites are 
cona:f.derably higher than those of whites. This can be interpreted in 
view of the higher llf'e expeo'tancy' tor whites than non-whites. These 
figures also indicate signi:ticant'L1 higher rates o! death by hyper-
tensive diseases of the heart (.440-443) among non-whites especiall.y 
females. 
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Table 2. Crude and Age-Adjusted Heart Diseases Death Rates in Ohio, 
by Sex and Race 
(Rates are per 100,000 Population) 
Sex and Race 
T"JPeS of White Non-1-Jhi te Average 
Heart Diseases MaJ.e Fem~e MaJ..e Fem~e Rates 
Rheu. H.D. (4J.0-1.J].6) 
Crude Rate 12.25 12.59 11.30 13.05 12.4J. 
Age-Adjusted 11.70 11.69 
Arter. H.D. (420) 13.37 15.31 11.83 
Crude Rate 342.04 196.56 211.99 147.18 261.24 
Age-Adjusted 
Hyper. H.D. (440-443) 321.35 167.59 270.89 204.03 242.70 
Crude Rate 37.24 46.25 93.15 lll.72 45.76 
Age-Adjusted 34.86 40.10 117.60 144.17 42.37 
Other H.D. (421-434) 
Crude Rate 51.74 4~.39 56.17 37.46 49.83 
Age-Adjusted 48.45 Ill. 70 74.81 50.23 45-93 
Total ( lJJ.0-443) 
Crude Rate 443.27 300.79 372.61 309.41 369.24 
Age-Adjusted 416.36 261.08 467.67 U3.74 342.38 
MortaJ.ity Rates by Marital Status: 
Due to the lack of tabulations of marital status-age-specific death 
rates by heart diseases, age-adjusted rates by maritaJ. status could not be 
computed. Table 3 shows the crude rates of heart disease deaths by 
four marital status categories, i.e., single, married, widowed and di-
vorced. Rates presented are far population o:f 14 years of age and aver.16 
It should be noted that this table does not present sound age basis :for t1 
comparison between the different categories o:r marital. status. For ex-
ample, the category of single is expected to be over-loaded by younger 
16rn order to obtain papulation bases for these rates, percentages re-
presenting :four categories of marital status for population of 14 years o£ 
age and over in the 1950 census were projected into 1956 estimates o£ 
population of the same ages. The number o£ heart disease fatalities be-
low 14 years o£ age were all deducted .from the single category. 
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ages "t-rhile that of 'Widowed is expected to be constituted of older age 
groups. The table, hovJever, is presented for the benefit of those 
who are interested in further research. It offers also sex and race 
comparisons by marital status. 
Table 3. Crude Heart Diseases Death Rates in Ohio by Marital Status, 
Sex and Race, 14 Years of Age and Over 
(Rates are per 100,000 population) 
Diseases of Heart 
Sex and Race Single Married Hidm·red Divorced To~~ 
Rheu. H.D. (410-416) 8.33 15.72 39.58 25.79 16.36 
White Hale 7.24 17.74 37.30 23.99 16.30 
Hhite Female 9.91 13.91 40.?2 24.20 16.48 
N on-~Jbi te Male 9.09 1)+.07 36.87 13.70 14.22 
Non-1ihite Female 2.49 14.10 35.53 68.51 17.38 
Arter. H.D. (420) 133.92 270.74 1471.20 41-J+. 27 343.56 
1fuite Ihle 156.69 429.56 2217.73 763.67 453.10 
irJhi te Female 113.71 124.91 1264.82 200.93 252.96 
Non-1'\Jhi te Hale 121.84 229.41 1209.17 602.82 275.74 
Non-1vh:i. te Female 49.95 107.33 734.38 216.94 196.03 
Other H.D. (421-434) 30.30 37-56 38i~.h3 86.49 65.42 
White Male 32.38 51.33 492.03 127.95 68.37 
White Female 30.07 23.33 361.h9 45-24 63.23 
Non-1·Jhi te M.aJ.e 20.00 55.59 405.52 191.81 72.95 
Non-i·Ihi te Female 9.99 26.08 180.63 91.35 49.01 
Hyper. H.D. (440-443) 23.00 39.19 329.66 75.21 60.£5 
vJhi te N"aJ.e 18.03 40.47 329.93 91.96 49.35 
1-Jhi te Female 26.23 29.44 307.75 41.0.3 60.41 
Non-W!li te MaJ.e 47.28 108.37 516.11 260 .. 31 123.}.J.2 
Non-1M te FemaJ.e 29.97 100.08 491.56 148.44 148.36 
Total ( 410-443) 199.55 363.21 2224.37 631.76 485.59 
White Male 214.34 539.09 3076.99 1007.57 587.45 
lWte Female 179.9.3 191.51 1974.98 313.50 393.08 
Non-Hb.:i.te MaJ.e 198 .. 22 407.45 2167.66 1o68.64 486.34 
Non-White Female 92.41 248.07 1442.11 525.23 410.76 
*'Ilio-hundred and thirty cases reported as unknown mari taJ. status 
were deducted .from this table. 
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HortalJ.ty Rates bz Place of Residence 
Crude and age-adjusted rates of death by diseases of ihe heart by 
place of residence are included in Table 4. It should be noted that 
urban figures exhibit higher rates than those of the rural parts of 
the state, except in the case of "other diseases of the heart (421-4.34) n 
for which rural rates, both crude and age adjusted, were higher. 
Ta.bl.e 4. Crude and Age-Adjusted Death Rates by Diseases of the 
Heart in the Rural and Urban Parts o£ Ohio 
CRates are per 100,000 population) 
Type of Heart Disease Rural* 
Rhewnatic H.D. (UI.0-416) 
Crude Rate ll.37 
Age-Adjusted 11 • .38 
Arter. inc. Coronary H.D. (420) 
Crude Rate 2h4.13 
Age-Adjusted 228.81 
HY,per. H.D. ()Jh0-443) 
Crude Rate 37.15 
Age-Adjusted 
other B.D. (421-4.34) 34.09 
Crude Rate 54.17 
Age-Adjusted 45.73 
Total (.4lO-h43) 
.346.82 Crude Rate 
Age-Adjusted .320.01 
*Places of less than 5,000 population. 
**Places of 5,000 population and over. 
~ity Rates in Rur:¥ Ohio 
Urb~ 
13.03 
12.11 
271.41 
250.?8 
50.87 
47.02 
47.25 
4.3.81 
.382.56 
353.10 
State 
Average 
12.41 
ll.83 
26l..24 
242.70 
!,5.76 
42.37 
49.8.3 
16.98 
J69.2h 
.342,88 
Crude and age-adjusted rates of deaths by the different types of 
bea:r:t diseases f'or the rural parts of Ohio counties are included in 
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Appendixes I and II., As shown in Table 5 the total crude rates (4lo-
b4.3) ranged from 571.15 per 100,00 population in Brow County to 196.42 
in Scioto County. The total age-adjusted rates ranged from 438.61 in 
Jefferson County to 219.21 in Van Wert County. The state average tor 
crude and age-adjusted rural rates were 364.24 and 32.3.77 per 100,000 
population re~ectively. 
Table 5. The Range o.f Crude and Age-Adjusted Rural Rates of 
Mortality by the Important Types o£ Heart Disease in Ohio 
(Rates a:t."e per 100,000 population} 
Hi~h Low State 
Type of Heart Disease Rate County Rate County Average 
Rheum. H. D. ( 410..416) 
Crude Rate .35.05 Morgan 0 Several 11.37 
Age-Adjusted .31 .. 80 Morgan 0 Several 11.,38 
Arter. Inc. Cor. H.D.(420) 
Crude Ra.te 424 • .30 Noble 11,3.08 Scioto 244.13 
.Age-Adjusted 339.91 Clark 127.1.3 Scioto 228.81 
other H.D. (421-422) 
Crude Rate 148.73 Coshocton 5.42 Hancock •••••• 
Age-Adjusted 120.,39 Coshocton 4.62 Hancock •••••• 
Hyper. tt.n. (440..443) 
Crude :late 91.52 Monroe 6.8,3 Greene 37.15 
Age-Adjusted 
other H.D. (42.3-434) 69.40 Brown 6.22 Fayette 34.09 
Crude Rate 49.28 Monroe 0 Gallia 
••••• Age-Adjusted 
Total. (UD-443) 29.03 Defiance 0 GaJlia ••••• 
Crude Rate 571..75 Brown 196.42 Scioto .364-24 
Age-Adjusted 438.61 Jefferson 219.21 Van Wert 323.77 
It should be pointed out that the category of "arteriosclerotic 
including coronary heart disease (420) 11 accounts al.one for over two-
thirds o!ihe total deaths by diseases of the heart. It should be noted 
also that the effect of adjustment to age upon death rates was more 
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pro:10t1nced in regard to heart c:iseeses tha c are nore associated uH;h 
age such as the arteriosclerotic a~1d hypertensive tJ~Jes. 
The Level of neal th Services and iiortalitv nates 
As t•1entioned before, the second 1.1ethodological step in this analy-
sis 1:as aitaed at testing the rela·.:.iOJ.1Ship bett:reen t:1e level ol' ~1eal th 
services available and l:,he rates o.r •tlOrtall t1r by diseases ol' the heart. 
Tbe ~Jurpose of tl1is ste,t) pas t,o clete:r11ine r:1et 1er or not the level of 
health services afl'ects t~:.e acct1racy ol' diagnosing and reportin:; J.leart 
disease deaths enough to introduce serious bias in mortality rates. 
nesults obtained shou that no significant correlations exist 
betneen the level of health services and rheumatic heart diseases 
(r = .03 P).05), i.1ypertensive heart diseases (r = .17 P >.05) or the 
category of other diseases of the heart (r == .07 P).05). 
A positive correlation uas ob·(jained betueer. the level of health 
services and the death rates of arteriosclerotic (including coronary) 
heart diseases (420) (r = .22 P ~05). Other degenerative heart diseases 
(421 and 422) v;-ere i'ou~d to be ~e3atively correlated ·pith the level 
of health services ( r == -. 26 P ~. 05). These correlations may suggest 
a lack o.r distinction in diagnosing and reporting these tVJo cate-
gories of heart diseases in places with poorer health services, nhich 
results in reporting some cases of (L•20) under (421 and 422). If 
that is the case, a negative correlation uould be e::::pected to ~ds·!i 
between the two categories of disease, (421, 422) and(420). Houever, 
the correlation coefficient obtained betneen t11em, as shotm in Table 6, 
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re.Lutes this hypothesis, (r = .02 P >·05). This :.ndicates t.ha ~ each 
o.r these tuo ccte::,ories of _:eart cLseases vJries iDdependently 1:ith 
the level or health services. It shm.'::'..d be noted also Ghat; although 
correla·l:iion coefficients .found betFeen the level of 1eal th serv::i ces 
on one hand and each of the tno ca·ue::_,ories of heart disease (420) 
and (Lt2l and 422) o:1 the otner _, "!'ere s::...;n.LL'icant, t,heir coe.L.Liclents 
of cle-~ermina-~ion are too small to becorre sources or bias.17 
Factors Associated 1 ith IIeart DJ.sease Eortality 
In the third a1:.d final methodological step of this analysis, co-
e.f.Licients or correlatio.0s rere courputed be ~Pee_:. t~1e rural age-adjusted 
rates o.f mortalit~ b~- the different Lypes o.L heart diseases and 17 
other variables. These variables represent sociolo~ical, economic and 
occupational characteristics o.f Ohio co1.wties uitb specific enphasis 
upon n.1ralli.fe. The ,;atriJ: of :btercorrelations, Table 6, s:10us the 
.follmring iu)ortant findings: 
R:1eumatic heart disease (l~l0-416) did not e::hil:>it significant, 
correlations 1.:.. th any of the oti1er variables nsed in the analysis. 
Arteriosclerotic, including coronary heart disease, shouecl signifj_-
cant correlations 1Jith 12 variables. Fatali"t.y rates by this t~rpe of 
disease snmred a significant ;?Osi-'c,ive correlation 1'i th densi Ly of _)Opu-
lation, )art-time farming, farm 11echanization, mil:: production per 
farm and the pro:portion of land used il"' intensive farming. These rates 
17 
The accepted level of significance is at .05. 
A coefficient of determination= r.2 
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1;ere fol,nd to correlate negatively 1.i1.,~1 social co_1trol, _)er cent of 
people em_Jloyed in a~ricul ture, _Jro_Jortion of t.enancy, valve o.L l'arm 
land and buildings, average value o.L .Lar!1 _Jroducts sold per .Larm~ per 
cent o.L .Lan1s classified as comurerc2.al and the average size or .Larms. 
:0.aces o..L degenerative diseases o..L t:1e heart (L 21 and 422) 
varied ir:.clependencly rro,,r -chose o.L (420) in their relations!1ips to 
colmty characteristics. RCJtes o..L (421, ~22) Fere .round to cor::-elate 
'"Josi ti vely ,-i th social control a:1d the percentage of rural non-faru1 
population and negatively 1it:1..L2n1 operators level of livir..:;, rDral-
..Larm hol' sin;; conven_ ences, r~edian ~rears o..L schooling cOI11J.Jleted by i.'2rm 
'"Jeople of 25 years oi.' a.:;,e and over, the value of farm land and bvild..!..!.'"l~s, 
the vah1e oi.' farm _)roducts sold .Jer J:'arm and the average ~ounds of 
11hole Iilill: _,rodl'Ctiotl )er i.'arul. 
:--rypertensive diseases of the heart (4L0-4L'3) shoued si:;nii.'icant 
correlations rith t1w variables only; a _)ositive correla-~ion vi-Gh the 
densi·Gy o.r population (r = .22 P-(:05), a.•d a ne:;ative one 1"ith the 
average size of fanrs (r = -.36 :?<.01). It is interest::ng to note 
the similarities betreen hy1Jertensive anc.: arteriosclerotic including 
coronary heart diseases in t'1e.i..r relat~onsh:!..ps to other variables. 
~To significant correlations -rrere found betreen other diseases 
of i:ihe :1eart, (430-434) and a.1y of the variables included in the 
aTralysis. 
Finally_, mortality rates by total diseases of the heart (410-443) 
11ere found to be significantly correlated 11i th eit£ht variables. 
TAILI 6. RUII DIPFIRUCI IITIIICOIIIIILATIOIIS ( (J) Of OUUIII 
Of TME H!AitT A•t THI Orllllt SOCio-ECOIIOHIC YARIAILII 
• I I 2 a 4 5 8 1 • 9 10 It 12 13 ... 16 16 17 18 19 20 21 22 23 
.... i - I ..... - (Ill -oc:t !f"11 -o'll\. ~"lA. 1:'':' g.., ,(I) """' ...., I""< -o< ~"lA. 0~ ""03 -olC ., -~ ... 8 ~= ~:Q &: rn ... ,.,. ...... .... ""'"' "'"' ... ... .. - f - ... li . ,.., '"'. .... • -o •o .... Q,.. •o Ill an 00 . ... i - i - ... •• .... ;;.t ;::s i:::l .. 0 :a• .. , •• •• ~~~ .... .. ... ,.. :I"' - .. ,. - -,.. ,.. . 1110 "'!I ao ... .... ...... ~ ... . ... 
-· eo ... -=~ ,.. .. ,..,.. c:.- oi a:z: .... n• ~~"o Ct :il •• n• n •• - c !t .,. ... ..... ro ::I - =.!. ..... t:~ :a• ·- "'3 ·-~ t Cot n 
- ~~ - .... ""'"' •• .. ., ... • ....... ·- .. - - - I ~- a: .... • ... oCCIII - I • Ct (Ill .. r: ... N •• ,.. ... Ct .. il _.., Cit., .. - .. ....... .. • ... _ .. .... i1Jn .... ~= .. ... -• 
"" 
-
co ... !¥ 
' 
--
.. .. i 
• • -· I :a •:a ... • 
-
1111 
:a I .. 
I 
2 .ar 
3 ~.ea .02 
" 
•• 2 •• o .oa 
5 -.os .02 -.•5 -.as 
6 •••• •••• • ••• •••• 7 .oo .,.. ~ -.06 .05 .... o 
fj 
.so ...t.! -.au .22 •.03 .ae -.83 
9 •.08 .00 .n •• e .or a19 .37 .56 
10 •.02 -.as .22 -.oa .t7 -.33 • .n -.47 -f/J7 
ll ... 05 :.di .19 ...... .02 :;u .55 -.93 •• 2 .45 
12 -.oa -.or :..a1 .Ot ..... o -.16 -.35 .33 -.23 -.39 •• 7 
l3 .04 •• 4 :.U1 •• 9 .t2 .06 -.45 .70 -.13 -.52 -.61 .66 
14 ·.08 • o .. ~ .01 .06 ·.08 .... .57 -.28 -.39 -,48 ,61 .so 
IS -.02 • -.02 ...... •• s ..21 •.28 .39 -.os .oa -.49 -.33 .01 .os 
16 ... os :aR -.04 -.05 •.08...:.U. .07 -.23 -.12 -.07 .as .62 .o8 ..z -.76 
11 .o. ::& :::.21 ·.03 -.05 ~ .... s •• 8 -.'-5 -.26 ... o3 .s. .53 ... 5 -.ss .78 
18 .oo :a :aU -.ot -.12 :.U -.09 ... -.18 -.28 -.oa .sa .41 ... 2 -.15 .so .94 
19 -.{)4l ::..21 -.o2 -.02 ..... -.19 •• s -.37 •• 2 -.09 .... 9 .55 .12 ..s -.78 .as .10 e76 
20 .oo :d! .oo -.36 
··' =..:U 
.27 -.59 •• s .or .so 
··" 
-.S5 -.es -.so .58 .21 .28 ... r 
2t 
; 
I .06 
.tll ·.02 •• 3 .04 ,.32 -.as .,54 -.22 -.03 -.62 ·.38 .rs .03 .16 -.82 -.53 -.82 -.88 -.73 
22 I .06 ..21 :all .08 ••• a .01 -a44 .62 -.24 -.28 •.ST .afl ... 51 ... 9 .as -.35 .03 .04 -.35 -.sa .46 23 -.oa & -.06 -.02 .07 .ar •.28 -.52 •• s .... s -.ss -.t5 .28 .ao .58 -.63 -.26 -.34 -.65 -.55 .74 .... o 
• 
2 3 4 5 6 7 8 9 tO n 12 13 t4 t5 as 17 18 19 20 21 22 23 
.05 LIYEL OF SttllfiCAIICI a .20 
.Ot liYIL OF Stl.lfiCAICI • .28 £!. 
25 
T:1ey vere correlated posi tivel~ 1 i-..,n ... :>art- ~ime farmi.;.:; and mechanlzation 
_Jer acre, and nezatively 1 i~.l .._:>ro_Jortion o..L rural non-.ran.1 population, 
1Jer cent o.r J.:>eople em"'loyed in a3ric-...1l·Lure, _:>roJ.Jortion o.r tena11cy, 
V8lue of .rarm land. and bu:.ldin.;s, avera:;e value o.r ..Lan11 :_::>roducts sole: 
_:>er .Larm, and the avera.;e size o.r .Larns. 7:e correlation coef.Licients 
found bet"t:een tot;al c1eaLh br diseases o.L l:ihe .1eart (4l0-4L,J) and the 
socio-eco;:10mic variables are lar~el~r i:;he .Lunctiol"' o.L ~,ortalit~- by 
arteriosclerotic includil1g coronary :1e<:'rt disease (L20), 1:;:1ic.1 consti-
'wtes over tuo-thirds of :.-.1e tocal races. 
The mat.r:i::c of iDtercorrelatiOL'S uas con.Jleted beyond tnese first 
si::: variables in searc c for possible -nte:r9reta LioDs for t11e rela·Lion-
s:lips betveen heart disease fatalit~r rates anc~ "Ghe ot:1er socio-economic 
variables. 
SUGQ.::STSD TITT::RPRET ~TIOI"S .AlrD HY?OT:EESES 
Interpretations 1:>resented !.1ere vill be limited to .findings 
related to arteriosclerotic, including coronary, diseases of the 
heart (1.,20). This is due to the im.._Jortance of this catet;ory of 
diseases and its sLac.isi::.ically significant ,10rtalit7 rates. Har-ever, 
interpretations adva!'~ed, can be applied elsa to findi113s related to 
hypertensive diseases of ·Lhe heart (l..r40-Lt43). In their relationships 
to the demo~aphic, occupational and socio-economic characteristics 
of counties, death rates of hy.Jertensive heart diseases e.1:hibited a 
pat·tern very similar to that of arteriosclerotic diseases of the 
:heart. 
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~nouioaal a:-cd occl,~Ja i:;ional s C,resses nave bee.~.1 ridel:; reco::,n::..zed 
as factors contribu·c.i.c.g to the etiolo:;y of arteriosclerotic, coronary 
a~:d ':~-_Jerte_,s;_ve d.:..seases oi: the .1eart. T e laclc of research aimed 
at :..he inves·Ligation of t~.,is eneral a~r:_Jo·L!1esis is probably d1.1e GO ·i:,he 
me·LhodologicaJ _JrO')lens involved i.• \:1Ja.1c.i£yi.'::, and measuring c,:1ese 
t~;_Jes of sLresses. ~~opever, l.Jhe:re are some clinical and sta uis i:,ical 
studies thaL •·ere desi:,ned around certai2• as_Jects of this .~.'roble 1.18 
FindiD:;s 9resented in tl1is re_)ort te1.,d generally to support the evi-
de.·we obtained throu~h mos i:; o.f chese s L1 diss • ~1ich relates e111otional 
and occu.:_Jational stresses to arteriosclerotic and coronary diseases 
of ·Lhe heart. 
The Role oi: Elt1otional Stresses 
It is the co_, c.ention here to i11·cerpre L ·Ghe rela""Gio11sl1ips Eo1111d 
to e::~ist bet1 een death rates of arteriosclerotic heart diseases and 
certain sociological and econor,1ic variables in vie1 of tte emotional 
stresses these V<:lriables may ,..)reci.:_Jitate. The assumptiOL1 is that 
conditions of sociological and/or econowic stresses are ~enerally 
conducive to eJ,Jotional and p:sychological stresses. In other 1wrds, 
emotional stresses are measured inCi.irectl~ in "~>his st1.1dy tltrou::;h 
sociological and econo1nic factors. 
18 
For example, see W. H. C'1ambers, and II. F. Reiser, 11Emotional 
Stress :i._11 the Precipitation of Congestive Heart Failure, 11 Psychosomatic 
Nedicine, 15: 38-60, 1953; and H. :S. Russel~ and B. L. Zohman, 11 ... 1elative 
Si~nificance of Heredity, Diet and Occupational Stress in Coronary 
Heart Disease of Young Adults, 11 Am. Jour. of Med. Sc., 235, 3: 266-
275, 1958. 
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Sociological Factors: 
Sociological clava _Jer vinent c.o uhis t)-.•e of study a:;. e :1ard to ob-
tain fro.,1 seco1:1dary sources. ~!01 ever, iA o of the voriaoles included in 
the analysis can be used as indica·cors of sociological stresses. These 
variables are social control a.nc~ de11si ty of 9opulation. As previcusly 
e:~E>lained, social control is 111easured by an :.nversed J.nde:: of crime and 
delinquency ra l,es. Since crime and del:.nc:_uency constltute tFo lull:>or-
tant sources of sociolo:E,ical s0resses, tbe <ie:::_ree of s1.1ch s·0resses 
should be e:::pected to var:; negatively Pith the de~ree of social coD-c,rol. 
The second variable uith imyortant socioloS;ical iu1Plications is 
that of the density of pO)Dlation. Certain sources of sociological 
stresses such as com,_)lexities L1 life si c.uations and role conflicts 
are characteristic of t,rbanization uh.Lch is hi::,hly associated -vrith the 
density of population. 
In vie"!·' of the general hy-pothesis relating arteriosclerotic heart 
diseases to emotional stresses, t10rtaliLy rates by these diseases should 
be eJqJected to correlate negatively 1:i th the de.::;ree ol' social COl~trol 
and positively 11i t~1 ·Lhe density of popt'!.lation. Rest'!.l ts obtained in t.he 
analysis and presented in Table 6 sDbstantiate these hypotheses. Corre-
lation coe.f.ficients found to e::ist betueen the counties' ranks on age-
adjusted dea-L11 rates by arteriosclerotic including coronary heart dis-
eases (420) and their ranks on social control and population density 
nere (r = -.24 P<.05) and (r = .25 P<.05) respectively. It shot'!.ld 
be noted that death rates by hypertensive diseases of the heart (440-
443) falloNed a similiar pattern in their relationships to these t&ro 
sociological variables. 
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Economic Factors: 
Stressful ._. oonomic conditions in fc:rming ma~~ result from a 
variety of factors, among the more im~:::ortant of 1:hich are those related 
to lou incor(!e_, hi::,h operational ris1:s and inefficient farming operations. 
1011 income: LOLJ income farmers oft.e:1 lacl~ in reserve and savings:-
and thereiore, are usually vulnerable to iluct.uations in farm produc-
tion, market conditions and otner as9ects of the farming business. 
StressiDl economic situations are ezpected t,o occDr more oiten among 
these iarmers than among those rith hi:;,her income levels. On this 
basis, it can be concluded that mortality rates of arteriosclerotic 
heart disease should be e:q:::ected to correlate negatively ui th factors 
ind5.cative of income levels amonr;; farmers. Results obtained in this 
analysis and shoun in Table 6, consistently support this hypothesis. 
Death rates by arteriosclerotic l:-::cluding coronary heart diseases 
(420) 1.ere found to be ne:;;atively correlated nith the average value 
of iarm land and buildings ( r = -. 20 P <. 05), the average value of farm 
products sold per farm (r = -.20 P<.o5), tne per cert of farms classi-
fied as commercial ( r = -. 24 P(. 05) and tl1e aver age size of fartns 
(r = -.32 P (.01). 
These results do not necessarily contradict the findings obtained 
through other studies, which indicate a curvilinear relationship 
betw·een income levels and prevalence rates of arteriosclerotic heart 
diseases.19 Such curvilineari ty v-ms not tested for in this analysis. 
19see discussion on levels of income and heart disease in Saad 
z. Na3i and Hade H. Andrews, Field Studies in Heart Disease, Ohio 
Agricultural Experiment Station, Research Bulletin ~n Press. 
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l t i_s also im_Jortarn; to 10tice tha 1,; Lhese l'i -:diY1gs should no c. be L' sed 
as a basis for comparing the prevalence of heart disease among farmers 
in the United ScaLes rith those of ot.her countries. S·L1cl1 a con~)arison 
must. take in to consider a uion cul"uural di.ffer ence s and a host o.f other 
coml)le:: variables. 
High operational risks: Dif.Leren·L types of .Larming involve di..Ll'er-
ent de:;rees of risl:s. Such rislcs may be cormected uith hi2,h capital 
invest111ent as in ·Lhe case o..L dairy and intensive farming. Production 
and market uncertainties present other sources ol' high rislcs_, especially 
in the case of crops requiring inlJensive farming, such as .fruits and 
vegetables. These crops are more susceptible to the uncontrolled condi-
tions of weather, labor supply, and tilarlco-cs. 
In vieu of the emotional strains and stresses such risks may crea Le, 
a positive correlation vould be e::~)ected to exist bet1;een arterioscler-
otic heart disease rates and eacl:. o..L dairy at'd intensive types of 
farming. As indicated in Table 6_, significant correlation values of 
(r = .23 P<.o5) and (r = .25 P<.o5) respectively, uere obtained. 
Inefficient .farm operations: Inef..Licient operations and their 
results can be considered an important source of rorry. Some inefficien-
cies are imposed by ca9i tal lilt1i tations or an imbalance in other neans 
of ~reduction. The level of mechanization as measured and used in 
this analysis provides a case in illustration. Host small farmers 
maintain farm equipment that can be used more efficiently on larger 
size farms than the ones they operate. This fact is clearly demonstrated 
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in Table 6 b:r the hi:;h neg a ti ve carr elation round be GvJeen '(,he size o.f 
farms and the level of mechaniza c,ion 1)er acre in Ohio counties (r = 
-. 7 3 p ". 001 ) • 
The C011clusio:1 submitteC. here is that small fanners tend to 
use a larger )roportion of Lheir i.1corre and ca.:_Jital in farw eq_uipment 
uhic;1 is not used to optimum efficiency. This situation 111ay be the 
rest,lt or a stron:; feeling of J.ndependence and self-sufficiency as 
1rell as che lack of more economically efficient units of equipment 
to sul i:. uhe needs of thelr marginal and sub-1aarginal size farms. 
Re.;ardless of the reasons behind this siGuation, it is eJ:pected to 
become a source of economic s·Lress amen~ loP-income farmers. The 
negabive correlation obtained beureen arteriosclerotic heart disease 
iDclucing coronary disease mortality and Lhe level of tlechanization 
_;er acre as shoun in Table 6, provides evidence in support of ·Lhis 
hypo i:.hesis (r = 0.37 P '(.01). 
The Role of Occupational Stresses 
Although normal exercise is recom1,lencled for the heart condition, 
much physical strain can be hazardous to the heart as v1ell as Lo the 
health in general. Such hazards are um,ally emphasized by occupational 
Ferries and poor ·uorking conditions. 
Part-time farming is considered here as representing certain 
aspects of occupational stresses. Besides mainta:.i.ning their farm oper-
ations, part-time farmers are e~;:pected ~Go meet the obligations of one 
or more other jobs. The off-farm work in which they engage is usually 
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tJ.1at o.L unskilled or semi-s:dlled labor, uhich rec_u:..res 1nore ph~rsical 
el'.Lort than !•lost other non-far1.1 occ"L\Jations. Therefore, a _;osii:Jive 
association ;-ould be anticipated bettreen rates of art.eriosclerotic 
heart disease and ~Jart-time farming. :;:;.esult.s obtained and _)rese.nted 
in Table 6 substantiate this hypothesis, (r = .26 P~.Ol). 
=:lements or occupational stresses can be detected also in uork 
sc11edules o.r dairy farmers as Fell as t11e type and amount of ·por:C 
rec;.uired in intensive farming. Jts ,,,entioned above and illus t.rat.ec 
in Table 6, these tro ty_)es o.f farming 1;ere found to ue correlated 
positively 1Jith arteriosclerotic heart disease death rates. 
It sho1.1ld be emphasized c:t this point that correlation coel'l'i-
cients i11 themselves do not establish causal e=~~Jlanations. The above 
su~3.ested .LTlterpretations relating emotional and occ"L,pational stresses 
to arterioEclerotic including coronary diseases oi the heart are 
advanced only as hypotheses for .further investigation. 
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APPENDIX I 
Mortality by Types of Heart Disease in Ohio Countiest 
General Health Jurisdictions* 
Crude Rates Per 100,000 Population 
Types of Heart Disease 
County 410-416** 420 421,422 440-443 423 -4 34 410-4Ij:3 
Adams 28.70 325.22 86.09 43.04 9·57 192.61 
Allen 2.66 255-03 77.04 26.57 5-31 366.60 
Ashland 0 254.66 70-74 18.86 28.30 372.55 
Ashtabula 3-76 276.49 47.02 37.62 22-57 387.46 
Athens 13-72 284.67 48.02 44.59 24.01 414.99 
Augl.aize 14.go 238.45 69.55 44.71 9-94 377-55 
Belmont 8.17 307.14 75·15 27-77 11.44 429.68 
Brown 0 350.83 112.61 103-95 4.33 571-73 
Butler 3-25 195-16 29.27 47.16 4.88 279-72 
Carroll 10.35 33l.o4 77·59 20.69 15-52 455.18 
Champaign 5.16 253.03 15.49 30.98 15.49 320.17 
Clark 10.02 360.76 12-53 17.54 12.53 413-37 
Clermont 4.71 218.11 31.38 34-52 10.98 299·71 
Clinton 28.08 290·19 23.40 14.o4 28.08 383.81 
Columbiana 2J..4o 346.32 27.24 54.48 3·89 453-33 
Coshocton 0 286.84 148.73 10.62 21.25 467.44 
Crawford 14.70 220.47 44.09 19.6o 9-8o 308.66 
Cuyahoga 17.08 192.18 20.50 31.60 7·69 269.06 
Darke 8.82 270-52 55.87 70.57 2.94 408.72 
Defiance 0 321.17 57-81 12.85 38-54 430.37 
Delaware 0 279-25 53.70 42.96 16.11 392.03 
Erie 6.67 26o.31 30.43 64.23 10.14 371.37 
Fairfield 16.51 250-90 42.92 62.72 9·90 382.95 
Fayette 15.47 208.88 54.15 7-74 7·74 293·98 
Franklin 15-53 191.59 21.58 46.60 12.08 287.38 
Fulton 7.o4 274.47 91.49 77.42 3.52 453·94 
Gallia 16.00 288.00 21.33 21.33 0 346.67 
*Data are of 1956 obtained from the records of the Division of 
Vital Statistics of the Ohio Department of Health. 
**Figures refer to types of heart disease as explained in pages 4-5 
of the text. 
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APPENDIX I (Continued) 
Mortality by Types of Heart Disease in Ohio Counties' 
General Health Jurisdictions* 
Crude Rates Per 100,000 Population 
Types of Heart Disease 
County 410-4li5H 420 421,422 440-443 423-434 l+lo ,1,13 
Geauga 11.44 211.69 65.80 28.61 22.89 340.42 
Greene 4.56 166.31 15-95 6.83 11.39 205.o4 
Guernsey 4.48 295-55 35-82 53-74 22.39 411.98 
Hamnton 14.21 245.69 29.10 41.96 8.12 339-09 
Rcl.1COCk 16.25 195.03 5.42 70.43 27.09 314.21 
Hardin 4.72 264.36 28.32 23.6o 14.16 335-17 
Harrison 25-75 319-26 36.05 25-75 30-90 437-69 
Henry 5-90 230.22 94.45 35.42 35.42 401.42 
Highland 20.48 258.01 77-81 49.14 4.10 409.53 
Hocking 0 203-33 6o.25 15.06 22-59 301.23 
Holmes 20.76 238-71 51.89 20.76 5-19 337-31 
Huron 7-11 345.04 85.37 28.46 17-79 483.76 
Jackson 11.00 225-52 16.50 22.00 5-50 280.53 
Jefferson 15.01 294-55 54.41 30.02 15.01 408.99 
Knox 4.07 223-74 69.16 44.75 4.07 345-71 
Lake 10.11 225.82 16.85 37.08 11.80 301.66 
Law-.cence 8.51 258.17 51.07 45.39 2.84 365.98 
Licking 9-55 322.29 38.20 69.23 9-55 448.82 
Logan 17-53 232.21 61.34 48.19 13.14 372.42 
Lorain 4.7J. 197.67 23-53 37.65 7-06 270.62 
Lucas 11-19 195.83 27.04 30-77 19-58 284.42 
lvladison J.3.88 235-94 32-38 13.88 9-25 305.33 
Mahoning 9-35 273-89 28.06 38.75 4.01 354.06 
Marion 15-93 228.27 47-78 74-32 5-31 371.6l 
Medina 9-16 268.71 30.54 27.48 6.11 341.99 
l-ieigs 4.39 298-38 83.37 43.88 35-10 465.12 
Mercer 12-17 223.04 52-72 40.55 24.33 352.81 
Miami 2-77 259-92 35-95 52-54 11.06 362.23 
l>ionroe 14.08 267-53 84.48 9l-52 49.28 506-90 
Montgomery ll-30 234.35 27.88 2Ll0 12.06 306.69 
*Data are or 1956 obtained from. the records of the DiviS ion of' 
Vital.Sta.tistics of the Ohio Departmentaf Heal.th. 
**Figures re.f'er to types or heart disease as explained in pages 4-5 
o:r the text. 
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APPENDIX I (Continued) 
Mortality by T,Y,pes o~ Heart Disease in Ohio Counties' 
General Health Jurisdictions* 
Crude Rates Per 100,000 Population 
Types o~ Heart Disease 
County 410-416** 420 421,1+22 440::li43 423::Ij:34 lilO 11 113 
Morgan 35-05 324.05 70.10 43.81 43.81 517.00 
Morrow 5-24 293.24 31.43 52.36 31.42 413.68 
Muskingum 22.19 357.91 22.17 50.68 22.17 475.10 
Noble 18.06 424.30 27.08 72.22 27.08 568.75 
Ottaw. 14.21 252.20 6o.39 24.87 10.66 362.32 
Paulding 11.95 203.20 29·88 ll-95 17-93 274-92 
Perry 25.82 317.17 l4o.l4 62.70 14.75 56o.58 
Pickaway 4.49 220.15 44-93 22.46 26.96 318.99 
Pike 4.20 151.12 41.98 33-58 12-59 243.47 
Portage 13-27 157-39 39-82 26.55 3-79 24o.83 
Preble 12.8o 255-93 67.18 44.79 l2.8o 393-50 
Putnam ll.o4 224.58 58.91 80.99 7-36 382.89 
Richland 11-19 178-99 42.51 35.8o 17-90 286.39 
Ross 2.88 138.21 54-71 28.79 5-76 230.36 
Sandusky 2-93 278.30 35-15 35.15 2.93 354.46 
Scioto 5-85 113-08 50.69 23.4o 3-90 196.42 
Seneca 25-22 281.64 50.44 33.63 4.20 395-14 
Shelby 4.75 199-67 52·29 28.52 14.26 299·50 
Stark 12-99 214.65 26.74 27-50 7-64 289-51 
Summit 14.43 204.41 28.86 21.09 13-32 281.90 
Trumbull 11.44 236.09 24.96 33-28 9-36 315-13 
Tuscarawas 16.11 306.16 52-95 41.44 18.42 435.07 
Union Zl-76 291-50 6o.l5 6o.J.5 9-25 448.82 
van Wert 6.49 214.10 19.46 32.44 12.98 285.47 
Vinton 8.g6 224.07 89.63 26.89 17-93 367.48 
Warren 17-55 236.96 39-49 19-75 13.16 326.92 
Washington 13.22 333-88 56.20 26.45 13-22 442.98 
Wayne 6.70 221.44 46.91 35-74 20.10 330.59 
Williams 9-09 331.46 54-56 81.84 18.19 500.14 
Wood 11.16 269.81 26.05 35-35 16.75 359-12 
Wya.ndot 23.48 'Z/7 .lO 70.45 65-75 4.70 441.48 
*Data are ~ 1956 obtained :f'rom the records o~ the Division of 
Vital Statistics of the Ohio Department of Health. 
**Figures refer to types o~ heart disease as explained 1n pages 4-5 
of the text. 
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APPENDIX II 
Mortality by Types of Heart Disease in Ohio Counties' 
General Health Jurisdictions* 
Age-Adjusted Rates Per 100,000 Population 
Types of Heart Disease 
County 410-4lt>H 420 4:21,422 44041+3 2+23-434 410-111!3 
Adams 23-54 230.23 6o.03 35-45 6.27 355-51 Allen 2.70 240.69 70-73 24.83 4.86 343.81 Ashland 0 210.21 55-24 15.63 25.80 306.89 
Ashtabula 3-89 225-32 35-50 29-56 18.88 313.14 Athens 9-23 212.98 33-24 31.86 18.94 306.25 Augla.ize 13-74 196.91 54-34 36.53 8-77 310.30 
Belmont 8.03 250-38 58.53 21-55 9.88 348.35 
Brown 0 242.71 71.73 69.40 2.70 386.53 Butler 4.22 254.21 38.61 61.78 6.37 365.19 
Carroll 10.50 270.51 6J..02 18.27 u.66 371.95 Champaign 3. 73 199.65 13.02 26.05 ll-19 253.64 Clark ll.o8 339-97 ll-19 16.28 u.ao 390.32 
Clermont 4.56 192-33 25.64 29.32 9-22 261.07 Clinton 24.32 213-43 20.46 10.97 20.32 289-50 Columbiana 21.57 310.48 24.44 45.52 3-72 405-73 
Coshocton 0 245.34 120.39 8.39 16.79 390-91 Crawford 13.48 186.22 34.ll 15.16 7-58 256.56 Cuyahoga. 16.47 196.82 22.18 33.43 7·69 276.59 
Darke 6.57 229-24 44.89 53-84 2-19 336.74 Defiance 0 257-45 44-99 ll-12 29·03 342.58 
Delaware 0 214.18 38.51 30.81 11.55 295.o6 
Erie 6.76 229·27 26.36 53-95 8.4o 324.73 Fairfield 15-38 205.10 31.48 49.58 7-27 3o8.8o Fayette 14.33 179-29 43.51 6.22 6.22 249-55 
Franklin 17.12 216.51 .24.42 52.6o 13.44 324.()9 
Fulton 7-o6 214.63 67.10 56.92 2.54 348.25 
Qall.ia 16.85 252.01 16.07 16.07 0 301.01 
*Data are of 1956 obtained from the records of' the Division a£ 
Vital Statistics of' the Ohio Department of Real.th. 
**.Figures refer to types of heart disease as ex,pl.a.ined in pages 4-9 
ot the text. 
APPENDIX II (Continued) 36 
Mortality by Types of Heart Disease in Ohio Counties' 
General Health Jurisdictions* 
Age-Adjusted Bates Per 100,000 Population 
Types of Heart Disease 
County 410-416** 420 421,422 440-443 423-434 410-443 
Gea.uga ll.94 193.6o 59.11 26.00 21.20 311.85 
Greene 6.75 231.36 21.24 8.91 13-94 284.43 
Guernsey 5-55 172.84 18.38 29·21 13.12 239-11 
Hamilton 14.86 283.84 34.05 49.62 9.40 391.77 
Hancock 17.14 152-31 4.02 55·90 23.09 241.50 
Hardin 5-10 213-34 20.67 18.88 10.34 268.32 
Harrison 21.81 242.50 28.38 22.70 23.22 338·59 
Henry 4.37 189.64 75.41 26.21 27.69 323-32 
Highland 16.66 181.01 52-96 33.09 2.64 286.36 
Hocking 0 190.88 49.49 12.37 20.59 273.34 
Holmes 23.35 237 ·35 51.22 21.65 4.69 338.26 
Huron 7-56 283.79 64.93 21.40 14.11 391.8o 
Jackson 10.72 200.76 13.36 19.63 6.27 250-75 
Jefferson 15.94 316.03 58.13 32.28 16.23 438.61 
Knox 2-93 188.19 50-96 33-86 2-93 278.86 
Lake 11.18 249.69 18.65 41.54 13.16 334.23 
Lawrence 9-91 282.05 54-67 48.27 3.50 398-39 Licking 8.58 253-97 29-91 52.61 7-91 352-97 
Logan 12.76 165.49 42.57 31.26 11.31 263.39 Lorain 5.00 213.99 25-57 40.93 7.54 293-02 Lucas 12.61 243.91 35-93 38.28 23.18 353-92 
Madison 13.6o 217-91 28.80 11.88 7-92 280.10 Mahoning 9.62 284.58 29·50 40.48 4.17 368.42 Marion 16.59 197-67 37-75 58.73 4.20 314.93 
Medina 8.40 232.63 25.80 22.87 5.47 295-17 Meigs 2-92 226.32 6o.25 32.39 23-33 345.19 Mercer 11.24 210.07 45.38 36.13 21.48 324.29 
*Data are of 1956 obtained from the records of the Division of 
Vital Statistics of the Ohio Department of Health. 
**Figures refer to types of heart disease a.s explained in pages 4-5 
of the text. 
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APPENDIX II (Continued) 
Mortality by Types of Heart Disease in Ohio Counties' 
General Health Jurisdictions* 
Age-Adjusted Rates Per 100,000 Population 
Types of HeartDisease 
County 410-416 420 421,422 440-443 423-434 410-443 
Miami 2.92 240.14 33-23 47.6o 10.80 334.69 
Monroe 7-94 173-53 57-79 54.46 27.80 321-71 
Montgomery 13.88 333-21 41.43 29.28 16.91 434.09 
Morgan 31.80 226.57 44.97 28.57 28.57 360.49 
Morrow 5-74 222.47 23·67 42.49 26.20 320.57 
Muskingum 22.80 305.26 18.24 41.45 17.43 405-19 
NobJ.e 15-16 312.13 15.63 45.41 15.63 403-96 
ottawa., 13-72 212.39 49.46 20.76 8.61 3o4.94 
Paulding 10.81 168.75 21.65 8.66 12.99 222.86 
Perry 21.03 252.47 104.87 45.89 11.32 435-57 
Picka.way 4.09 210.26 41.58 21.26 25.23 302.41 
Pike 4.77 145.86 34-72 29·07 10.42 224.84 
Portage 14.16 166.19 40.65 27.06 3-87 251-93 
Preble ll.49 211.21 49.67 35.73 10.37 318.47 
Putnam 12-74 189.4o 44.58 64.65 6.69 318.07 
Ricbl.and 13-05 218.71 51.62 43.93 21.10 348.ll 
Ross 3-15 145-57 56.14 29.75 6.08 240.47 
Sandusky 3-25 227.61 27-56 27.26 2.21 287 ·90 
Scioto 6.37 127-13 56.61 26.26 4.34 220.70 
Seneca 29.24 252.89 45.68 29-74 3-45 358.00 
Shelby 5-57 180.55 45.16 25.08 13.o4 269.39 
Stark 13-55 226.49 28.26 29.10 8.01 305.41 
Summit 15-96 239-35 36.55 25-27 14.72 331.86 
:rrumbul1 12.49 265.34 28.08 37-54 10.56 354.01 
Tuscarawas 17-13 274.19 46.56 36.32 16.54 390-74 
Union 21.84 206.57 39-07 42.20 6.01 315.69 
van Wert 4.59 168.76 13-76 22.94 9-17 219-21 
*Data are of 1956 obtained from the records of the Division of 
Vita1.Statistics of the Ohio Department of Health. 
**Figures refer to types of heart disease as explained in pages 4-5 
of the text. 
.APPENDIX II (Continued) 
Mortality by Types of Heart Disease in Ohio Counties' 
General Health Jurisdictions* 
Age-Adjusted Rates Per 100,000 Population 
Types of Heart Disease 
County 410-41~ 420 421,422 440-443 423-434 
Vinton ll.26 203.63 67.40 23-95 15.87 
vlarren 17-13 229-30 36.91 17.66 12.15 
Washington 12-23 258.19 38.61 19-91 8.82 
Wayne 7-51 208.98 42.85 33.94 18.44 
Williams 5-86 240.47 36.50 52-77 11.73 
Uood 10.58 233-55 21.91 28.71 14.36 
lolyandot 22.28 215.10 46.51 46.79 3.10 
410-443 
322.11 
313.15 
337·74 
311.72 
347.33 
309.10 
333-77 
*Data are of 1956 obtained from the records of the Division of 
Vital Statistics of the Ohio Department of Health. 
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**Figures refer to types of heart disease as explained in pages 4-5 
of tb.e text. 
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APPENDIX III 
Ranks of Ohio Counties on the Demographic, Occupational, 
Sociological and Economic variables 
Used in the Analysis* 
variables** 
County l 2 3 4 5 6 7 8 9 10 11 
AdamS 4 32 11 34 66.5 19 47 83 67 14 1 
Allen 82 27 5 62 72 28 51 15 76 67 71 
Ashland 85.5 58 18 79 6 56 24 43 45 73 48 
Ashtabula 75 43 52 46 18 50 38 28 21 64 64 
.Athens 51 54 56 41 17 57 21 4o 55 19 57 
Auglaize 28 67 20 30 54 53 30 45 14 49 30 
Bellnont 54 21 13 68 49 23 57 19 22 33 69 
Brown 85.5 24 4 1 83 13 27 79 55 11 3 
Butler 73 16 44.5 3 65 J.6 87 lO 84 70 78 
Carroll 48 12 9 75 39 J.4 33 73 58 42 32 
Champaign 76 65 86 58 43 78 4l 61 65 45 25 
Clark 44 1 87 77 37 l2 85 12 79 75 76 
Clermont 71 70 68 47 51 76 41 39 69 1 42 
Clinton 3 52 78 84 16 65 28 61 81 32 22 
Columbiana 10 5 70 19 78 4 17 17 13 69 72 
CoshoCton 85.5 23 l 87 22 10 l3 66 25 4o 4o 
Crawford 32 75 54 80 61 77 63 35 8 86 54 
Cuyahoga. 19 68 73 37 6o 7l 8l 1 58 88 88 
Darke 61 38 35 9 87 33 35 50 17 34 17 
Defiance 85·5 14 33 83 1 29 57 58 35 83 33 
Delaware 85·5 50 46 43 4o 63 67 55 61 59 29 
Erie 59 37 66 8 56 38 79 16 81 6o 73 
Fairfield 22 62 58 14 63 55 75 33 57 50 5l 
Fayette 25 78 37 88 68 81 22 67 77 71 23 
Franklin 15 47 71 12 31 40 67 5 86 84 83 
Fulton 58 49 7 5 85 24 12 58 10 16 18 
Gallia 16 20 82 78 88 61 77 70 52 74 10 
*Sources of data are explained in pages 4 to 9 o:f the text. 
**Var~bles are referred to by numbers at the head of each column, 
see pages to 9 of the text. 
APPENDIX III (Continued) 
Ranks of Ohio Counties on the Demographic, Occupational, 
Sociological and Economic Variables 
Used in the Analysis* 
Variables** 
County 1 2 3 4 5 6 7 8 9 
Geauga 39 69 12 59 13 51 17 53 74 
Greene 6o 34 76 85 25 68 50 21 88 
Guernsey 66 8o 8o 49 33 84 34 46 7 
Hamilton 24 8 55 13 50 9 87 2 61 
Hancock 12 85 88 6 ll 82 70 41 48 
Hardin 67 53 77 74 48 74 45 64 45 
Harrison 9 25 62 66 9 30 3 77 37 
Henry 72 72 3 57 4 41 45 69 10 
Highland 17 76 21 38 84 67 19 72 50 
Hocking 85·5 71 26 81 15 72 27 78 29 
Holmes 5 31 23 67 73 31 7 80 5 
Huron 56 9 8 69 30 8 82 43 10 
Jackson 46 64 85 73 66.5 80 40 55 16 
Jefferson 21 3 14 4o 24 1 58 14 47 
Kllox 79 74 24 36 82 70 83 53 47 
Lake 43 22 79 24 32 35 54 9 65 
Lawrence 49 10 19 15 79 7 47 30 71 
Licking 52 17 59 ll 59 22 61 33 32 
Logan 34 84 39 42 42 . 75 71 51 19 
Lorain 68 51 69 26 62 64 74 11 72 
Lucas .36 26 51 28 10 21 86 3 39 
Madison 30 46 61 82 58 69 29 75 78 
1·1ahoning 50 7 6o 27 76 15 84 7 29 
Marion 18 66 47 4 75 48 49 25 31 
Medina 53 33 67 65 71 62 65 37 6o 
14eigs 8o.5 42 10 39 8 27 10 69 25 
:Mercer 42 59 31 32 12 39 2 61 18 
40 
10 
2 
15 
35 
87 
82 
61 
5 
48 
72 
36 
29 
65 
57 
20 
38 
30 
21 
63 
28 
77 
80 
18 
79 
81 
31 
47 
26 
*Sources of data. are explained in pages 4 to 9 of the text. 
11 
38 
62 
41 
86 
43 
19 
44 
12 
11 
55 
5 
52 
49 
79 
39 
75 
61 
58 
35 
77 
85 
14 
82 
66 
46 
24 
20 
**Variables are referred to by numbers at the head of each co1w:m., 
see pages 4 to 9 of the text. 
APPENDIX III (Continued) 
Ranks of Ohio Counties on the Demographic, Occupational, 
Sociological and Economic Variables 
Used in the Analysis* 
Variables** 
County 1 2 3 4 5 6 7 8 9 
Hi ami 80.5 29 57 16 44 34 48 20 71 
Nonroe 55 79 15 7 3 43 25 84 2 
Montgomery 27 2 41 48 21 3 80 6 83 
Morgan 1 40 34 53 2 17 66 86 27 
:Morrow 64 44 72 22 5 44 15 81 15 
Mu.skingum 6 6 81 25 20 5 72 28 42 
Noble 23 4 83 20 27 6 15 87 2 
ottawa 29 55 27 71 55 59 39 28 74 
Paulding 45 82 75 86 35 86 8 82 35 
Perry 11 19 2 18 4l 2 9 47 5 
Pickaway 74 57 4o 70 7 60 69 65 63 
Pike 69 86 53 51 46 85 23 85 64 
Portage 26 83 42 55 77 79 55 24 85 
Preble 40 56 25 33 47 45 11 58 74 
Putnam 35 73 36 2 64 46 5 71 5 
Richland 33 45 22 21 14 25 65 18 54 
.Ross 78 87 17 44 69 83 60 43 79 
Sandusky 77 39 65 54 86 66 54 26 27 
Scioto 62 88 16 56 74 87 59 22 59 
Seneca 2 18 30 45 80 18 54 35 38 
Shelby 65 77 32 61 34 73 78 49 41 
Stark 31 41 63 50 57 58 37 8 37 
Summit 20 30 49 6o 28 37 83 4 33 
Trumbull 37 13 64 29 45 20 75 13 43 
Tuscarawas 13.5 11 28 31 23 ll 21 23 2 
Union 8 61 43 23 70 47 19 75 23 
Van Wert 70 81 84 64 52 88 4 55 19 
10 
51 
22 
55 
12 
10 
54 
17 
3 
4 
6 
24 
7 
37 
13 
23 
52 
27 
62 
43 
78 
66 
58 
85 
41 
56 
39 
76 
*Sources of data are explained in pages 4 to 9 of the text. 
ll 
63 
2 
84 
6 
9 
67 
4 
6o 
15 
53 
16 
7 
65 
26 
8 
74 
50 
59 
70 
56 
31 
81 
87 
80 
68 
13 
36 
**Variables are referred to by numbers at the head of each column, 
see pages 4 to 9 of the text. 
42 
.APPENDIX III {Continued) 
Ranks of Ohio Counties on the Demographic, Occupational, 
Sociological and Economic Variables 
Used in the Analysis* 
= 
Variables** 
County 1 2 3 4 5 6 7 8 9 10 11 
Vinton 41 63 6 63 26 42 6 88 49 8 27 
1-Tarren 13-5 36 48 76 36 49 73 38 87 9 45 
Washington 38 14 44.5 72 53 32 32 49 40 44 34 
Wayne 57 6o 38 35 19 52 35 31 52 46 37 
ifi11iams 63 28 50 10 38 26 61 61 26 53 28 
Wood 47 32 74 52 2C' .. 54 31 35 68 25 47 
Wya.ndot 7 46 29 17 81 36 1 73 12 68 21 
*Sources of data are explained in pages 4 to 9 of the text. 
**Variables are referred to by numbers at the head of each column, 
see pages 4 to 9 of the text. 
APPENDIX III (Continued) 
Ranks of Ohio Counties on the Demographic, Occupational, 
Sociological and Economic variables 
Used in the Analysis* 
Variables** 
County 12 13 14 15 16 17 18 19 20 21 
Adams 84 87 84 81 39 75 68 35 34 41 
Allen 11 20 19 45 28 28 46 37 69 56 
Ashland 55 39 10 36 50 61 53 41 43 48 
Ashtabula 62 35 16 17 88 64 63 74 72 12 
Athens 77 75 50 42 70 78 84 79 42 18 
Auglaize 25 28 44 71 23 37 19 18 45 76 
Belmont 68 66 74 39 65 73 74 72 65 33 
Brown 72 83 75 69 44 68 64 26 61 53 
Butler 28 30 45 30 33 19 31 45 56 34 
Carroll 70 50 57 34 83 72 70 56 31 36 
Champaign 33 46 36 68 8 22 11 30 17 62 
Clark 4 17 17 24 27 15 5 42 27 54 
Clermont 56 64 58 22 57 54 72 69 77 17 
Clinton 15 55 48 80 6 12 4 24 11 65 
Columbiana 49 21 51 35 79 63 59 64 76 10 
Coshocton 69 65 39 61 62 66 57 48 10 51 
Crawford 12 10 23 57 29 36 23 23 19 77 
Cuyahoga 19 l 13 19 87 8 9 81 88 1 
Darke 45 51 59 62 16 39 34 20 73 52 
Defiance 22 44 30 51 25 34 35 15 16 71 
Delaware 29 36 4 67 47 43 42 40 41 57 
Erie 14 11 24 63 42 29 38 !1-5 60 24 
Fairfield 26 47 34 18 38 46 45 43 58 40 
Fayette 2 58 6o 88 1 2 2 13 2 84 
Franklin 5 12 3 32 4o 26 30 51 68 39 
Fulton 8 5 40 44 30 24 6 ll 62 58 
Gallia 63 45 9 9 67 41 56 71 67 27 
22 
86 
70.5 
22 
1 
51.5 
39 
38 
85 
15 
44.5 
9 
14 
57·5 
87 
21 
56 
50 
12 
70.5 
78 
23 
17 
48 
81 
7 
34 
2 
*Sources of data are explained in pages 4 to 9 of the text. 
43 
23 
83 
68 
40 
12 
27 
87 
24 
84 
69 
38 
76 
58 
28 
80 
10 
32 
53 
1 
65 
51 
71 
8 
48 
77 
36 
21 
17 
**Variables are referred to by numbers at the head of each column, 
see pages 4 to 9 of the text. 
APPENDIX III (Continued) 
Ranks of Ohio Counties on the Demographic, Occupational, 
Sociological and Economic Variables 
Used in the Analysis* 
Variables** 
County J2 13 14 15 1o 17 18 19 20 21 
Geauga. 63 45 9 9 67 41 56 71 67 27 
Greene 9 33 1 55 7 11 7 30 29 59 Guernsey 85 70 69 46 74 76 85 59 32 32 
Hamilton 51 14 46 64 52 18 49 77 85 4 
Hancock 20 22 5 77 12 10 17 4 23 80 
Hardin 30 56 49 83 13 16 12 5 9 86 
Harrison 75 59 76 56 68 71 73 62 7 26 Henry 13 37 61 74 4 6 8 1 40 72 Highland 53 71 70 76 24 57 44 27 22 6o 
Hocking 76 78 77 12 55 83 82 82 15 31 Holmes 88 85 78 70 43 53 41 25 36 81 Huron 21 29 28 41 45 47 43 34 26 43 
Jackson 81 79 80 ll 85 86 86 80 46 37 Jefferson 74 53 71. 26 81 67 75 84 55 6 Knox 42 40 ll 48 46 60 47 38 25 61 
Lake 37 2 2 8 84 44 32 83 86 2 Lawrence 82 82 81 2 64 84 69 86 79 5 Licking 53 48 18 53 48 51 51 47 47 45 
Logan 16 52 8 49 26 40 37 31 18 73 Lorain 24 4 14 13 63 45 40 55 75 13 Lucas 34 15 29 14 49 17 29 57 84 15 
Madison 10 67 62 82 2 1 1 7 1 87 Mahoning 36 6 41 10 78 59 58 67 81 J.4 Marion 35 18 20 73 21 13 10 19 6 79 
Medina 23 7 7 33 69 50 50 50 74 20 Meigs 79 72 82 20 75 81 83 75 51 7 Mercer 61 54 63 78 32 21 18 6 44 82 
22 
2 
30 
73 
6 
72 
76 
44.5 
77 
75 
83 
24 
4l 
42.5 
33 
36 
20 
32 
28 
31 
. 3 
51·5 
26 
16 
42.5 
4 
61 
53 
*Sources of data are explained in pages 4 to 9 of the text. 
23 
17 
63 
50 
5 
59 
55 
54 
29 
85 
43 
6o 
39 
13 
20 
70 
2 
3 
49 
74 
14 
4 
67 
9 
78 
31 
18 
72 
**Variables are referred to by numbers at the head of each column, 
see pages 4 to 9 of the text. 
APPENDIX III (Continued) 
Ranks of Ohio Counties on the Demographic, Occupational, 
Sociological and Economic Variables 
Used in the Analysis* 
Variables** 
County 12 13 14 15 15 17 18 19 20 21 
Miami 17 23 21 38 9 27 20 33 66 42 
lvlonroe 66 88 86 15 71 88 87 65 50 49 
Montgomery 31 13 15 25 41 30 48 54 83 19 
Morgan 71 80 64 21 56 80 77 53 20 46 
Morrow 50 6o 31 31 51 58 55 39 48 66 
Muskingum 57 68 52 7 61 70 65 60 30 25 
Noble 80 77 79 16 58 85 79 49 28 64 
Ottawa 67 24 37 58 37 31 52 32 70 29 
Paulding 46 61 53 79 14 7 26 8 4 88 
Perry 65 69 65 47 53 74 71 70 53 35 
Pick.away 1 62 72 86 3 3 3 17 3 74 
Pike 86 86 88 23 59 69 76 76 12 44 
Portage 47 8 6 3 82 55 62 73 78 8 
Preble 39 41 35 43 20 33 22 29 49 50 
Putna.m. 3 38 66 85 15 14 15 3 39 83 
Richland 48 25 25 37 54 52 6o 52 59 30 
Ross 58 73 73 50 34 48 39 58 5 63 
Sandusky 6 19 26 54 17 25 21 21 38 55 
Scioto 83 76 87 28 76 79 78 85 71 16 
Seneca 18 26 32 66 5 32 27 9 14 68 
Shelby 40 49 54 65 22 20 28 16 37 67 
Stark 44 9 38 29 73 56 54 66 82 11 
Summit 27 3 12 1 80 49 66 88 8 3 
Trumbull 59 16 27 6 86 62 67 78 8o 89 
Tuscaraivas 64 63 67 4 6o 65 61 61 54 28 
Union 32 57 42 72 31 23 24 22 21 75 
Van Wert 43 42 47 84 11 4 16 2 13 85 
45 
22 
47 
74 
37 
79 
49 
55 
84 
64 
87 
68 
63 
69 
11 
54 
8o 
46 
65 
36 
19 
57·5 
40 
13 
10 
8 
18 
29 
82 
*Sources of data are explained in pages 4 to 9 of the text. 
23 
62 
45 
37 
47 
82 
34 
75 
7 
57 
66 
41 
73 
15 
86 
46 
44 
42 
23 
19 
61 
88 
16 
6 
22 
26 
79 
64 
**Variables are referred to by numbers at the head of each column1 
see pages 4 to 9 of the text. 
APPENDIX III (Continued) 
Ranks of Ohio Counties on the Demographic, Occupational, 
Sociological and Economic Variables 
Used in the Analysis* 
Variables** 
County 12 13 l!j: 15 15 17 18 19 20 21 
Vinton 87 84 83 5 77 87 88 87 24 22 
Warren 41 43 55 40 36 38 36 4-4 52 38 
Washington 73 73 68 625 72 77 80 68 57 23 
Wayne 6o 34 33 52 35 42 25 28 64 47 
\iilliams 54 31 43 59 18 35 33 10 33 69 
Wood 7 32 22 75 10 5 13 12 35 70 
Wyandot 38 27 56 87 19 9 14 14 8 78 
22 
88 
25 
60 
5 
59 
66 
62 
*Sources of data are explained in pages 4 to 9 of the text. 
46 
23 
25 
56 
ll 
33 
52 
35 
81 
**Variables are referred to by numbers at the head of each column, 
see pages 4 to 9 of the text. 
